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(57) ABSTRACT 

A semiconductor memory device comprises a memory cell 
array of memory cells each including a cell transistor and a 
ferroelectric capacitor; a sense amp circuit operative to sense/ 
amplify a signal read out of the ferroelectric capacitor 
through a pair of bit lines; a pair of decoupling transistors 
provided on the pair of bit lines to decouple the bit lines; a 
control circuit operative to provide a control signal to the 
gates of the decoupling transistors to control conduction of 
the decoupling transistors; and a dummy capacitor provided 
in connection With at least either one of the pair of bit lines 
between the decoupling transistors and the sense amp circuit. 
The control circuit is con?gured to be capable of turning the 
decoupling transistors from on to off When a certain period of 
time elapsed after the beginning of reading. 
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SEMICONDUCTOR MEMORY DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is based upon and claims the ben 
e?t of priority from the prior Japanese Patent Application No. 
2007-204586, ?led on Aug. 6, 2007, the entire contents of 
Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a semiconductor 
memory device, and more particularly to a semiconductor 
memory device using ferroelectric capacitors. 
[0004] 2. Description of the Related Art 
[0005] A memory device that uses a ferroelectric capacitor 
as a storage medium, (ferroelectric memory), has been devel 
oped and actually used (see, for example, JP 2001 -250376A). 
Ferroelectric memory cells may occasionally vary the signal 
quantity from the initial state due to thermal stresses and so 
forth. The ferroelectric memory cells may include such cells 
that deteriorate earlier even if the initial characteristic is 
excellent, and such cells that deteriorate after a certain time 
even if the signal quantity characteristic once becomes better 
due to thermal stresses and so forth. Therefore, a grasp of the 
behaviors of different ferroelectric memory cells requires a 
grasp of accurate cell signal quantities. Thus, an execution of 
a test mode to grasp the characteristics of the ferroelectric 
memory cells becomes inevitable. 
[0006] The signal quantities in cells have been measured in 
the test mode through a method of directly applying a voltage 
from external to bit lines to charge all bit lines before mea 
suring, and a method of using dummy cells for the reference 
potential. The method of directly applying a voltage from 
external to bit lines to charge bit lines has an advantage 
because there is no restriction on the level of the reference 
potential. It requires a time for charging a reference bit line to 
a desired voltage, hoWever, and accordingly it requires a test 
time longer by that time. Therefore, it is not suitable for 
mass-storage ferroelectric memories because of the problem 
on the test time. 

[0007] The method of using dummy cells for the reference 
potential is suitable for mass storage ferroelectric memories 
because the dummy cells are also available in normal opera 
tion and no special con?guration for test is required. A con 
?guration of a semiconductor memory device using dummy 
cells of prior art is described herein. The semiconductor 
memory device using dummy cells of prior art comprises a 
pair of bit lines connected to ferroelectric memory cells at one 
end, dummy capacitors connected at one end to the pair of bit 
lines, and dummy plate lines connected at one end to the 
dummy capacitor at the other end. The semiconductor 
memory device using dummy cells of prior art boosts the 
potential on the reference-side dummy plate line, then com 
pares the potentials on the pair of bit lines, and determines the 
output signal at “High” or “LoW”. 
[0008] In such the semiconductor memory device using 
dummy cells of prior art, a ferroelectric memory cell has a 
large capacity. Accordingly, a suf?ciently large reference 
potential can not be achieved unless the dummy capacitor 
also has a large capacity. If there is a large difference betWeen 
capacities of ferroelectric memory cells in connection With 
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the pair of bit lines, the dummy capacitor is required to have 
a large capacity to eliminate the unbalance betWeen the 
capacities. 
[0009] Therefore, for such the reason, the dummy capacitor 
has a large capacity, Which increases the area occupied by the 
dummy capacitor as a problem. In addition, if the poWer 
supply for providing the reference potential has a restriction 
on the ability to supply the potential, it is dif?cult to greatly 
?uctuate the reference potential to be compared With the read 
potential as a problem. 

SUMMARY OF THE INVENTION 

[0010] In an aspect the present invention provides a semi 
conductor memory device, comprising: a memory cell array 
of memory cells each including a cell transistor and a ferro 
electric capacitor; a sense amp circuit operative to sense/ 
amplify a signal read out of the ferroelectric capacitor 
through a pair of bit lines; a pair of decoupling transistors 
provided on the pair of bit lines to decouple the bit lines; a 
control circuit operative to provide a control signal to the 
gates of the decoupling transistors to control conduction of 
the decoupling transistors; and a dummy capacitor provided 
in connection With at least either one of the pair of bit lines 
betWeen the decoupling transistors and the sense amp circuit, 
Wherein the control circuit is con?gured to be capable of 
turning the decoupling transistors from on to off When a 
certain period of time elapsed after the beginning of reading. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 shoWs a semiconductor memory device 
according to a ?rst embodiment of the present invention. 
[0012] FIG. 2 is an operating Waveform diagram on reading 
the potential on a memory cell MC5 in the semiconductor 
memory device according to the ?rst embodiment of the 
present invention. 
[0013] FIG. 3 shoWs a semiconductor memory device 
according to a second embodiment of the present invention. 
[0014] FIG. 4 is an operating Waveform diagram in a nor 
mal mode on reading the potential on the memory cell MC5 in 
the semiconductor memory device according to the second 
embodiment of the present invention. 
[0015] FIG. 5 is an operating Waveform diagram in a test 
mode on reading the potential on the memory cell MC5 in the 
semiconductor memory device according to the second 
embodiment of the present invention. 
[0016] FIG. 6 shoWs a “0” signal quantity distribution and 
a “1” signal quantity distribution and reference potential set 
table ranges in the normal and test modes in the semiconduc 
tor memory device according to the ?rst embodiment of the 
present invention. 
[0017] FIG. 7 shoWs a semiconductor memory device 
according to a third embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0018] The embodiments of the present invention Will noW 
be described With reference to the draWings. 

First Embodiment 

(Con?guration of Semiconductor Memory Device of First 
Embodiment) 
[0019] FIG. 1 is a block diagram of a semiconductor 
memory device (FeRAM) according to a ?rst embodiment of 
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the present invention. The semiconductor memory device 
according to the ?rst embodiment comprises a memory cell 
array 1, a sense amp circuit 2, a plate line drive circuit 3, a bit 
line connection circuit 4, and a reference potential control 
circuit 5. The sense amp circuit 2, the plate line drive circuit 
3, the bit line connection circuit 4 and the reference potential 
control circuit 5 have functions of controlling the potentials 
on signal lines connected to the memory cell array 1 at “High” 
and “LoW”. 

[0020] The memory cell array 1 comprises a memory cell 
MC including a ferroelectric capacitor C and a transistor Tr. 
In the memory cell MC the ferroelectric capacitor C and the 
transistor Tr are connected in parallel. In the shoWn example, 
such eight memory cells MC are connected in series to con 
?gure a cell block MCB. Namely, each cell block MCB 
con?gures a TC parallel unit serial connection type ferroelec 
tric memory. In the ?gure, the memory cell array 1 includes a 
pair of bit lines BL, /BL and shoWs cell blocks MCB, /MCB 
connected to the bit lines BL, /BL. The pair of bit lines BL, 
/BL are connected at one end to the sense amp circuit 2. 

[0021] The cell block MCB has one end, Which is a node N1 
connected via block selection transistors BST, /BST to the bit 
line BL at a node N3, and the other end, Which is a node N2 
connected to plate lines PL, /PL. The plate lines PL, /PL are 
connected to the plate line drive circuit 3. 
[0022] In connection With the bit line BL betWeen the node 
N3 and the sense amp circuit 2, a bit line connection transistor 
BCT (decoupling transistor) is provided. Similarly, in con 
nection With the bit line /BL, a bit line connection transistor 
/BCT (decoupling transistor) is provided apart an almost 
equidistance from the sense amp circuit 2 as the bit line 
connection transistor BCT. The bit line connection transistors 
BCT, /BCT have respective gates, Which are connected to a 
bit line connection line SL. The bit line connection line SL is 
connected to the bit line connection circuit 4. The bit line 
connection circuit 4 brings the bit line connection transistors 
BCT, /BCT into conduction and out of conduction via the bit 
line connection line SL. 

[0023] Dummy capacitors CA, /CA are connected at one 
end to portions betWeen the bit line connection transistors 
BCT, /BCT and the sense amp circuit 2. The dummy capaci 
tors CA, / CA are connected at the other end to the reference 
potential control circuit 5 via dummy plate lines DPL, /DPL. 
The reference potential control circuit 5 provides potentials to 
the dummy capacitors CA, /CA via the dummy plate lines 
DPL, /DPL. 

(Operation of Semiconductor Memory Device of First 
Embodiment) 

[0024] With reference to FIGS. 1 and 2, the folloWing 
description is given to reading a signal potential on a memory 
cell MC5 in the semiconductor memory device according to 
the ?rst embodiment. FIG. 2 is an operating Waveform dia 
gram on reading from a memory cell in the semiconductor 
memory device according to the ?rst embodiment. FIG. 2 
shoWs the potentials on the Word line WL5, the plate line PL, 
the bit lines BL, /BL, the bit line connection line SL, and the 
dummy plate lines DPL, /DPL. 
[0025] The bit lines BL, BBL for use in the folloWing 
description includes portions of Which names are herein 
de?ned. Namely, a portion of the bit line BL from the bit line 
connection transistor BCT to the sense amp circuit 2 is 
de?ned as a partial bit line BLSA. A portion of the bit line /BL 
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from the bit line connection transistor /BCT to the sense amp 
circuit 2 is de?ned as a partial bit line /BLSA. 

[0026] As shoWn in FIG. 2, in the state before the beginning 
of reading, only the potential on the bit line connection line 
SL is kept at “High” and the potentials on the other signal 
lines (WLS, PL, BL, /BL, /DPL, DPL) are controlled “LoW”. 
In a Word, the bit line connection transistors BCT, /BCT are 
kept “ON”. 
[0027] First, in reading the signal potential on the memory 
cell MC5, the signal on the Word line WL5 is boosted to 
“High” (time t11) Then, the plate line drive circuit 3 boosts 
the potential on the plate line PL connected to the Word line 
WL5 up to “High” (time t12). As a result, the bit line BL 
causes a potential corresponding to the data retained in the 
memory cell MC5. Also at time t12, the reference potential 
control circuit 5 holds the potential on the dummy plate line 
/DPL at “LoW”. 

[0028] Subsequently, the bit line connection circuit 4 
changes the potential on the bit line connection line SL to 
“LoW” (time t13) to turn “OFF” the bit line connection tran 
sistors BCT, /BCT. Next, the reference potential control cir 
cuit 5 boosts the potential on the dummy plate line /DPL up to 
“High” (time t14). 
[0029] The operation of the reference potential control cir 
cuit 5 at time t14 sets a reference potential on the partial bit 
line /BLSA. The sense amp circuit 2 compares the reference 
potential With the read potential caused on the partial bit line 
BLSA and generates and provides an output signal of “High” 
or “LoW”. 

[0030] As described above, in the semiconductor memory 
device according to the ?rst embodiment, the bit line connec 
tion transistors BCT, /BCT can be brought out of conduction 
(turned “OFF”). In this case, the partial bit lines BLSA, 
/BLSA shorter in Wiring length than the bit lines BL, /BL can 
be connected to the sense amp circuit 2. Therefore, the sense 
amp circuit 2 is cut from the capacities of the memory cells 
MC and connected only to the smaller-capacity partial bit 
lines BLSA, /BLSA. In a Word, the capacities of the dummy 
capacitors CA, / CA may be designed smaller than the dummy 
capacitors contained in the semiconductor memory device of 
prior art, thereby making the area occupied by the dummy 
capacitors CA, /CA smaller than the conventional art. 

Second Embodiment 

(Con?guration of Semiconductor Memory Device of Second 
Embodiment) 
[0031] Referring next to FIG. 3, a semiconductor memory 
device according to a second embodiment of the present 
invention is described. FIG. 3 is a block diagram of the semi 
conductor memory device (FeRAM) according to the second 
embodiment of the present invention. In the second embodi 
ment the same elements as those in the ?rst embodiment are 
denoted With the same reference numerals and omitted from 
the folloWing description. 
[0032] The above-described semiconductor memory 
device according to the ?rst embodiment reduces the area 
occupied by the dummy capacitors CA, /CA. On the other 
hand, the capacities of the bit lines BL, / BL are small (because 
they are only the partial bit lines BLSA, /BLSA) and accord 
ingly 0t rays may cause failed program possibly. The semi 
conductor memory device according to the second embodi 
ment eliminates such the problem about the ?rst embodiment. 
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[0033] The semiconductor memory device according to the 
second embodiment comprises a dummy Word line drive 
circuit 6 in addition to the con?guration in the ?rst embodi 
ment. 

[0034] Further formed betWeen the dummy capacitors CA, 
/CA and the bit lines BL, /BL are dummy capacitor selection 
transistors DST, /DST. These dummy capacitor selection 
transistors DST, / DST have respective gates, Which are con 
nected via dummy Word lines DWL, /DWL to the dummy 
Word line drive circuit 6. The dummy Word line drive circuit 
6 controls the signal potentials on the dummy Word lines 
DWL, /DWL at “High” and “LoW”. In a Word, the dummy 
Word line drive circuit 6 brings the dummy capacitor selection 
transistors DST, /DST into conduction or out of conduction 
via the dummy Word lines DWL, /DWL. 

(Operation of Semiconductor Memory Device of Second 
Embodiment) 
[0035] With reference to FIGS. 3-5, the folloWing descrip 
tion is given to reading a signal potential on the memory cell 
MC5 in the semiconductor memory device according to the 
second embodiment. Reading the signal potential on the 
memory cell MC5 in the semiconductor memory device 
according to the second embodiment has tWo modes. The ?rst 
mode is a normal mode in Which the reference potential can 
be ?uctuated Within a small range. The second mode is a test 
mode in Which the reference potential can be ?uctuated 
Within a large range. FIG. 4 is an operating Waveform diagram 
in the normal mode on reading from the memory cell MC5 in 
the semiconductor memory device according to the second 
embodiment. FIG. 5 is an operating Waveform diagram in the 
test mode on reading from the memory cell MC5 in the 
semiconductor memory device according to the second 
embodiment. 
[0036] Referring to FIGS. 3 and 4, the normal mode read 
ing is described ?rst. In the normal mode reading, the bit line 
connection circuit 4 keeps the signal potential on the bit line 
connection line SL at “High” during the operation. In a Word, 
the bit line connection transistors BCT, /BCT are kept “ON”. 
Although not shoWn, the block selection transistors BST, 
/BST are kept “ON”. 
[0037] First, at time t21, the signal potential on the Word 
line WL5 is boosted up to “High”. Subsequently, at time t22, 
the plate line drive circuit 3 boosts the potential on the plate 
line PL to “High”. Similarly, at time t22, the dummy Word line 
drive circuit 6 boosts the potential on the dummy Word line 
/DWL to “High”, and the reference potential control circuit 5 
boosts the potential on the dummy plate line /DPL up to 
“High”. The sense amp circuit 2 compares the reference 
potential With the read potential caused on the partial bit line 
BLSA and generates and provides an output signal of “High” 
or “LoW”. 

[0038] Referring to FIGS. 3 and 5, the test mode reading is 
described next. As shoWn in FIG. 5, in the state before the 
beginning of reading, only the potential on the bit line con 
nection line SL is kept at “High” and the potentials on the 
other signal lines (WL5, PL, BL, /BL, /DPL, DPL) are con 
trolled “LoW”. In a Word, the bit line connection transistors 
BCT, /BCT are kept “ON”. 
[0039] First, in reading the signal potential on the memory 
cell MC5, the signal on the Word line WL5 is boosted to 
“High” (time t31). Then, the plate line drive circuit 3 boosts 
the potential on the plate line PL connected to the Word line 
WL5 up to “High” (time t32). Simultaneously, at time t32, the 
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dummy Word line drive circuit 6 boosts the potentials on the 
dummy Word lines DWL, /DWL up to “High”. These opera 
tions at time t32 cause a potential corresponding to the data 
retained in the memory cell MC5 on the bit line BL. Also at 
time t32, the reference potential control circuit 5 holds the 
potential on the dummy plate line /DPL at “LoW”. Through 
the above operations, the signal potential on the memory cell 
MC5 can be read out. 

[0040] Subsequently, the bit line connection circuit 4 
changes the potential on the bit line connection line SL to 
“LoW” (time t33) to turn “OFF” the bit line connection tran 
sistors BCT, /BCT. Next, the reference potential control cir 
cuit 5 boosts the potential on the dummy plate line /DPL up to 
“High” (time t34). 
[0041] The operation of the reference potential control cir 
cuit 5 at time t34 sets a reference potential based on the partial 
bit line /BLSA. The sense amp circuit 2 compares the refer 
ence potential With the read potential caused on the partial bit 
line BLSA and generates and provides an output signal of 
“High” or “LoW”. 
[0042] It is assumed herein that a “0” signal quantity dis 
tribution and a “1” signal quantity distribution are present on 
the opposite sides of a gap G of a certain potential difference 
in the semiconductor memory device according to the second 
embodiment as shoWn in FIG. 6. In this case, desirably, the 
reference potential for deciding Whether the read potential is 
“LoW” or “High” locates in the gap G. If the “0” signal 
quantity distribution and the “1” signal quantity distribution 
are unknoWn, it is required to vary the reference potential 
from the loW potential side of the “0” signal quantity distri 
bution to the high potential side of the “1” signal quantity 
distribution to measure the “0” signal quantity distribution 
and the “1” signal quantity distribution based on the output 
from the sense amp circuit 2. 

[0043] In the second embodiment, reading is executed also 
in the test mode. In the test mode reading, the partial bit lines 
BLSA, /BLSA electrically disconnected from the mass stor 
age memory cells MC alloW the reference potential to ?uc 
tuate over a Wide range from a loWer potential than the “0” 
signal quantity distribution to a higher potential than the “1” 
signal quantity distribution (see FIG. 6). In a Word, in the 
second embodiment of the present invention, the test mode 
reading ?uctuates the reference potential Wider to measure 
the “0” signal quantity distribution and the “ l ” signal quantity 
distribution. In this regard, the second embodiment is similar 
to the ?rst embodiment. 

[0044] Further, in the second embodiment, the partial bit 
lines BLSA, /BLSA are not disconnected in the normal mode 
reading. In this case, the reference potential settable range is 
made smaller than that in the test mode as shoWn in FIG. 6 
(such as a potential range from the skirt on the loW energy side 
of the “0” signal quantity distribution to the skirt on the loW 
energy side of the “1” signal quantity distribution). The bit 
lines BL, /BL are not disconnected from the partial bit lines 
BLSA, /BLSA and have large parasitic capacities. Accord 
ingly, it is possible to prevent failed program caused by 0t rays 
from occurring. 
[0045] Therefore, in the second embodiment, after deter 
mination of the reference potential in the test mode, signal 
reading in the normal mode can be executed While suppress 
ing failed program caused by 0t rays. 
[0046] With the above con?guration, the semiconductor 
memory device according to the second embodiment can 
exert the same effect as in the ?rst embodiment. The dummy 



US 2009/0040807 A1 

capacitor selection transistors DST, /DST enable the dummy 
capacitors CA, / CA to be selectively connected to or discon 
nected from the bit lines BL, / BL. Accordingly, in accordance 
With the parasitic capacities on the bit lines BL, /BL in the 
normal mode, it is possible to eliminate the unbalance 
betWeen the capacities better than the ?rst embodiment. 

Third Embodiment 

(Con?guration of Semiconductor Memory Device of Third 
Embodiment) 
[0047] Referring next to FIG. 7, a semiconductor memory 
device according to a third embodiment of the present inven 
tion is described. FIG. 7 is a block diagram of the semicon 
ductor memory device (FeRAM) according to the third 
embodiment of the present invention. In the third embodi 
ment the same elements as those in the second embodiment 
are denoted With the same reference numerals and omitted 
from the folloWing description. 
[0048] In the semiconductor memory device according to 
the third embodiment, the reference potential control circuit 5 
is connected to one end of the dummy capacitor CA' via an 
inverter I. The inverter I is provided in connection With one 
end of the dummy capacitor CA' on the side not connected to 
the bit lines BL, /BL. 
[0049] The other end of the dummy capacitor CA' is con 
nected to the dummy plate lines PL, /PL. The dummy plate 
lines PL, /PL are connected to the bit lines BL, /BL via the 
dummy capacitor selection transistors DST, /DST. The gates 
of the dummy capacitor selection transistors DST, /DST are 
connected to the dummy Word line drive circuit 6 via the 
dummy Word lines DWL, /DWL like in the second embodi 
ment. 

[0050] The operation of the semiconductor memory device 
according to the third embodiment is similar to the second 
embodiment and accordingly omitted from the folloWing 
description. 
[0051] The semiconductor memory device according to the 
third embodiment thus con?gured can exert the same effect as 
in the ?rst and second embodiments. It is structured With only 
a single dummy capacitor CA' and accordingly the area occu 
pied by the entire semiconductor memory device (entire chip) 
can be designed narroWer than the ?rst and second embodi 
ments. The semiconductor memory device according to the 
third embodiment can exert the effect if the unbalance 
betWeen the capacities on the bit lines BL, /BL is small. 
[0052] The ?rst through third embodiments of the present 
invention have been described above though the invention is 
not limited to the above embodiments. For example, in the 
above embodiments, the bit line BL is used for the read 
potential and the bit line /BL for the reference potential in the 
described example though the bit line BL may be used for the 
reference potential and the bit line /BL for the read potential. 

What is claimed is: 
1. A semiconductor memory device, comprising: 
a memory cell array of memory cells each including a cell 

transistor and a ferroelectric capacitor; 
a sense amp circuit operative to sense/amplify a signal read 

out of said ferroelectric capacitor through a pair of bit 
lines; 

a pair of decoupling transistors provided on said pair of bit 
lines to decouple said bit lines; 
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a control circuit operative to provide a control signal to the 
gates of said decoupling transistors to control conduc 
tion of said decoupling transistors; and 

a dummy capacitor provided in connection With at least 
either one of said pair of bit lines betWeen said decou 
pling transistors and said sense amp circuit, 

Wherein said control circuit is con?gured to be capable of 
turning said decoupling transistors from on to off When 
a certain period of time elapsed after the beginning of 
reading. 

2. The semiconductor memory device according to claim 1, 
further comprising a potential control circuit operative to 
control the potentials on said pair of bit lines betWeen said 
decoupling transistors and said sense amp circuit via said 
dummy capacitor, 

Wherein said potential control circuit is con?gured to 
charge one of said pair of bit lines after said decoupling 
transistors are turned from on to off. 

3. The semiconductor memory device according to claim 1, 
Wherein said control circuit is con?gured to be capable of 
keeping said decoupling transistors turned on during reading 
in a ?rst mode While turning said decoupling transistors from 
on to off When a certain period of time elapsed after the 
beginning of reading in a second mode. 

4. The semiconductor memory device according to claim 3, 
further comprising a potential control circuit operative to 
control the potentials on said pair of bit lines via said dummy 
capacitor betWeen said decoupling transistors and said sense 
amp circuit, 

Wherein said potential control circuit is con?gured to 
charge one of said pair of bit lines after said decoupling 
transistors are turned from on to off in said second mode. 

5. The semiconductor memory device according to claim 1, 
Wherein said dummy capacitor is one of a pair of dummy 
capacitors provided in connection With said pair of bit lines. 

6. The semiconductor memory device according to claim 1, 
Wherein said dummy capacitor has one end connected to both 
of said pair of bit lines. 

7. The semiconductor memory device according to claim 1, 
further comprising connection transistors provided betWeen 
said dummy capacitor and said pair of bit lines and operative 
to sWitch betWeen connection and disconnection betWeen 
said pair of bit lines and said dummy capacitor. 

8. The semiconductor memory device according to claim 7, 
further comprising a drive circuit operative to on/off-control 
said connection transistors, 

Wherein said drive circuit turns said connection transistors 
from off to on before said decoupling transistors are 
turned from on to off. 

9. The semiconductor memory device according to claim 1, 
further comprising an inverter provided in connection With 
one end of said dummy capacitor on the side not connected to 
said pair of bit lines. 

10. The semiconductor memory device according to claim 
1, Wherein said memory cell array comprises a plurality of 
memory cells each including said cell transistor and said 
ferroelectric connected in parallel, 

Wherein said plurality of memory cells are connected in 
series. 

11. The semiconductor memory device according to claim 
1, further comprising block selection transistors operative to 
control conduction betWeen said memory cell array and said 
pair of bit lines. 


